Aim
To examine the validity and accuracy of the HSE Management Standards Stress Tool. 
Methods
A cross-sectional questionnaire was administered to employees of the occupational health and human resource departments of four of the Corporate Health and Performance Group organizations. The relationship between the six first-pass stress filter questions and self-rated health were examined using the General Health Questionnaire (GHQ12) and the Short Form. The relationship between the filter questions and objective work characteristics such as sickness absence, self-rated performance and job satisfaction was also examined. 
Results
Two hundred and thirty-five employees participated, giving an overall response rate of 68%. The study sample met the proposed HSE of 85 and 65% pass rates and would not normally progress to further analysis. Almost 40% of the group were above threshold on the GHQ12; 19% rated their work as very or extremely stressful. While the filters were highly specific, they were insensitive and at best detected for less than 40% of those with psychological or work stress. All but one of the filters had less than 50% positive predictive value for work stress and the majority of those identified by the filters did not consider themselves stressed, either overall or by work. Five of the filter questions were significantly associated with self-rated performance, three with absence and two with other objective work indicators.
Introduction
Over the past two decades there has been an increasing recognition of the effect of psychosocial workplace characteristics upon an employee's health [1] . Explanations have been offered in terms of Karasek's demand/ control model [2] and Seigrist's effort-reward imbalance [3] . These models have been particularly influential in the way in which such factors have been investigated. In the UK, the widely cited Whitehall study demonstrated that low decision latitude and/or high job demands were associated with the future development of poor mental health, while low social support is associated with both adverse mental health and increased sickness absence [4] . It has even been suggested that characteristics such as job control may have a more direct influence on socioeconomic health inequalities [5] . Psychosocial working conditions affect not only health outcomes but also the levels of sickness absence [6, 7] . In the UK, the annual cost of absenteeism has been estimated at over 1% of the GDP [8] and the recent CBI/AXA survey estimated that sickness absence cost £11.6 billion [9] . Adverse influences of mental health problems at work were identified in the Whitehall-II study [10] , in the data from the Wales Health Work Partnership Employers' Survey [11] and the UK Department of Work and Pensions [12] cite mental health problems as a major cause of sickness absence and as the single major reason for incapacity benefit claims.
In addition to causing absence, stress and mental illnesses such as depression have a powerful influence on job performance. The term 'Presenteeism' is used to describe sub-optimal performance of those still at work and, recently, it has been estimated that lost productivity due to presenteeism is on an average 7.5 times greater than productivity lost due to absenteeism, and greater for certain conditions [13] . It would appear that presenteeism costs exceed medical costs for many conditions, including stress related illness [14] and it has been estimated that depressed workers are seven times more likely to have poor job performance than non-depressed workers. The authors concluded that 'because of presenteeism, previous reports of absenteeism may represent only a fraction of the cost of depression in the workplace' [15] .
There appears to be compelling evidence to take stress seriously, not only in terms of its association with illhealth and absenteeism, but also in relationship to job performance. This has been recognized by the UK government which has instructed the HSE to address the problem.
In their approach to the identification and management of workplace stress, the HSE has followed the risk management approach advocated by Cox et al. [16] . This separates the causes of stress, or hazards (often termed 'stress' in the literature and as 'exposures' in the epidemiological literature) from the ensuing harm, which is defined as the adverse reaction people have to excessive pressure or other types of demands placed on them. According to Rick et al. [17] , there was enough evidence on potential harm arising from six hazard areas to develop standards for organizational performance (these standards are currently the subject of a wide consultation exercise initiated by the HSE). The major occupational hazards for stress are considered to be Demands, Control, Support, Role, Relationships and Change.
These standards have led to the development of a risk assessment tool by the HSE, which in recognizing the need for simple and straightforward assessment has developed six brief 'screening' questions corresponding to each of the six domains. Each filter question is answered on a four-point scale. The four possible responses are then combined into two categories (effectively 'pass' or 'fail') and the percentage of individuals failing the stress standard within an organization can be calculated. The six filter questions are available freely on the HSE website.
A management standard has been set for each of the hazards and if the percentage mark falls below that set by the HSE, further assessment of that hazard area is undertaken using sets of 'second-pass' filter questions, each associated with one of the original filter questions.
Given the potential weight of importance of the filter questions in determining levels of psychosocial hazard and the ensuing harm within an organization, it is clearly essential to investigate the validity (utility) of the filter questions in identifying stress. Validity can be appraised both in terms of relevance (i.e. are they actually identifying stress) and their accuracy in so doing (i.e. their sensitivity and specificity).
The primary purpose of this investigation was to examine the validity of the six filter questions in the identification of stress at work and overall psychological distress in a convenient sample of employees of the Occupational Health and Human Resource Departments of four companies (two private sector and two public sector). All were members of the Corporate Health and Performance group (CHAP), a registered charity established to investigate the interactions between health and performance in the workplace.
Methods
All members of the Departments of Occupational Health, Human Resources and Safety of GlaxoSmithKline (GSK), Kings College Hospital NHS Trust, London Underground Ltd and Marks and Spencer Ltd (M&S) were invited to participate in the study. The questionnaire was mailed electronically to each member of the aforementioned departments with the request that they complete it anonymously and return it in a sealed envelope to the first author (CJM) as representative of the University of Manchester (the independent academic partner of CHAP). In this way only the University of Manchester had access to which organizations the employees belonged. Only aggregated data were fed back either to individual organizations or to CHAP, thus ensuring complete confidentiality.
An assessment booklet was designed for the study. It contained questions eliciting simple demographic information, a brief description of the nature of the person's job and characteristics of their work, the HSE first-and second-pass filter questions, an overall work stress rating, the General Health Questionnaire (GHQ12) as a measure of psychological distress, the Short Form (SF12) offering a brief appraisal of mental and physical well-being, a job satisfaction rating, and two self-report measures concerning work absence in the previous year (number of sick-days and number of sickness episodes of five working days or more) and two ratings of job performance (self-rated performance on a 0 -100 point visual analogue scale and an estimate of the number of days during the last 30 when the individual had cut-back on the quantity or quality of their work performance because of health problems) (see Figure 1) .
The data were analysed in four stages, using a Statistics Package for Social Sciences software. Firstly, descriptive statistics were performed on the entire group including normative comparisons where possible with other published data. Secondly, bivariate analyses of each of the six filter questions in relationship to the principal validation measures (job stress, job satisfaction, health and psychological distress) were performed. Thirdly, bivariate analyses of each of the six filter questions in relationship to demographic factors, job characteristics, absence and performance were calculated. Fourthly, sensitivity and specificity analysis of each of the six filter questions specifically in relationship to overall work stress and GHQ morbidity were calculated. Chi-squared analyses with appropriate statistics were undertaken for categorical/dichotomous variables. For non-dichotomous variables an independent t-test was employed (with the selection of statistic based on a prior analysis of homogeneity of variance using Levine's index). Analyses of negative impact of symptoms and of differences between organizations are the subject of a later study.
Results
There were 235 respondents, giving an overall response rate of 68% that varied from 60% for M&S to 90% for GSK. Comparison with organizational data from each of the organizations indicated that in terms of gender composition, there was no evidence of bias in terms of participation in the survey.
The general descriptive features of the study group are shown in Table 1 . A number of features of this combined sample of employees should be noted. The male/female ratio was approximately 1:3, and there was wide variation in contracted hours per week. Nearly all employees were contracted directly to the organizations, on permanent contracts and did not work in shifts. It was not possible, therefore, to examine the influence of these specific variables on self-reported stress. There was, however, useful variation in the number of contracted working hours, the number of extra hours and in 'excess work', and the influence of these factors, therefore, could be appraised.
The baseline risk, stress and health measures are shown in Table 2 . It can be seen that for all management standards, the study sample met the proposed 85 and 65% pass rates and would not normally progress to further analysis. The filter question assessing Role (F5) appears to be unsatisfactory in this sample and the results should be treated with caution as so few were 'fails'. However, almost 40% of the group would be identified in terms of psychological distress using a cut-off of 3/4 on the GHQ12, and 19% rated their work as very or extremely stressful. The majority of the workforce seemed satisfied with their job, with only 19% expressing dissatisfaction. The associations of the responses to the HSE psychosocial risk filter questions with demographic, working, stress and health measures are shown in Tables  3-5. In Table 3 , it can be seen that in general there was very little relationship between any of the filters and the demographic variables concerned, although length of employment in years was associated with lower levels of psychosocial risk in terms of Control (F2), Support (F3) and Relationships (F4). Neither the number of contracted hours nor the number of extra hours usually worked per week was significantly associated with any of the filter questions. Table 4 illustrates, as would be predicted, very strong relationships of Demand (F1), Control (F2), Support (F3), Relationships (F4) and Change (F6) with harm as assessed by psychological distress and job dissatisfaction.
It can be seen that those who were psychologically distressed were 2.6 -10 times more likely to fail the filter questions than those in good psychological health. Participants dissatisfied with their jobs were 2.3 -24.3 times more likely to fail in these four screening questions. All those who reported high levels of demands were in the groups with higher work and overall stress. Also, as predicted, there was a much stronger association between the filters and mental health than with physical health.
Contrary to expectation, an association was found between only three of the filter questions and the Bristol 'Work Stress' score [20] . The filter questions assessing relationships at work and organizational change showed a moderate, but not statistically significant association with work stress.
The effectiveness of the filter questions as screening questions for either work-related or general stress is shown in Table 5 . The results are presented in terms of sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV).
Sensitivity or the ability to detect those who were actually stressed was poor. Individuals who reported being stressed at work or overall, were not well detected There is no difference in proportion between those passing and failing the filter question in gender or in FT status.
by these screening questions. In effect, less than 39% of those who report being stressed would be detected as such by the filter questions. The very poor results for Role (F5) and Demands (F1) probably reflect the fact that this group has few problems in these areas. Only 5/231 and 7/231, respectively, reported these aspects as problematic. Specificity or the ability to correctly identify those who are not stressed was high. The filter questions on Demands (F1), Control (F2), Support (F3) and Role (F5) were found to be highly specific (. 95%). In other words, people who report not being stressed at work or overall were consistently excluded by the screens. The specificity was found to be adequate for Relationships (F4) and Change (F6).
The PPV is the proportion of those screening positive on the filter questions who really do report stress at work or overall. With reasonably high levels of stress reported in this population we should expect filter positives to be very likely to be 'stressed'. The PPV of less than 50% for all the filter questions except Demands (F1) in identifying work stress is worrying. The filters, particularly those assessing Relationships (F4) and Change (F6) are identifying many individuals who would not actually rate themselves as stressed at work. The PPV is slightly higher for psychological distress (65-85%).
The negative predictive value was moderate to good between 62 and 84% and is consistent with reasonably high levels of reported job and overall stress in this study in which a number of those scoring negative to the filter screen would in fact be stressed.
Finally, the relationship between the filter questions, measures of absence and measures of performance are shown in Table 6 . The actual number of episodes of absence of a week or less was too few to merit sub-analysis and so the data are not included.
It would appear that the psychosocial risks identified using the filter questions have few associations with sickness absence. There are more and stronger relationships with measures of sub-optimal performance or 'presenteeism'. It can be seen that Control (F2), Support (F3) and Change (F6) are associated with the number of reported cut-back days and five of the six filter questions are associated with poorer self-rated performance. 
Discussion
This is the first study to examine the utility of the HSE stress tool in the identification of stress. We found that while the stress filters were specific they were insensitive and poor at detecting individuals with work related stress. They had low PPV and the majority of those identified by the filters did not consider themselves stressed. Although the questions showed a reasonable association with selfrated performance, they had low associations with work absence and other objective work indicators.
A strength of our study is the sampling of similar occupational groups across four different organizations and from both the public and private sectors. The responses from these groups do not appear to be confounded either by response bias in terms of those who completed the survey (in comparison with those who did not) or by significant variation in the level of exposures to hazard or harm across the organizations. The survey sample, therefore, would seem to be fairly representative of such occupational groups. In the Bristol Stress and Health at Work Study [20] the prevalence of work stress using the same question was 17 -19%, as here. However, the overall levels of psychological distress as evidenced by the GHQ score and the SF12 were slightly higher than would be expected in a working population. A prevalence of around 20% with GHQ scores at this level would be expected [21] and the SF12 Mental Component Score would be expected to be around 49 with higher scores indicating better mental health [19] . The level of stress within occupational health and human resources departments may merit further investigation.
However, a number of limitations of the present study need to be acknowledged. Firstly, there are a relatively small number of participants from the four companies with an overall response rate of just over two-thirds. The survey was anonymous, and analysed by an external third party, and so we have no way of assessing specifically the influence of possible response bias in terms of differences between those who responded and between those who did not. Nonetheless, the data appeared to have been completed satisfactorily. Secondly, because of the lack of variability in some of the work characteristics and conditions of employment, we were not able to explore the relationship between these factors and stress with the depth of analysis we would have wished. Thirdly, we were able to include only a relatively small number of psychometric measures. It would have been interesting to attempt a more detailed analysis of a wider range of factors that might have influenced work stress. Fourthly, the study is cross-sectional in nature and, therefore, any causal inferences concerning the relationship among variables can only be suggestive. Finally, it is possible that this particular occupational group may have a heightened perception of stress, its identification and management, as a function specific to their professional background. This does not in our view render our findings invalid, but certainly suggests the advisability of investigation of the generalizability of the findings to other organizational groups.
Despite the aforementioned limitations we believe that within the practical constraints of the study, we have been able to offer an appraisal of the six filter questions in the HSE stress tool. Considered as a whole, the set of six filter questions as currently constructed are associated, although sometimes weakly, with other measures of stress, (lack of) job satisfaction, sickness absence and self-reported measures of job performance.
The validity of the current filter questions to screen for the psychosocial risks associated with psychological distress and work stress is highly questionable. In this sample, less than a third of those who report being stressed would be identified by the filter questions. Role (F5) and Demands (F1) perform particularly poorly, possibly because so few 'failed'. Given the reasonably high levels of stress reported in this population we should expect filter positives to be 'stressed', but in fact the filters are picking up many who would not rate themselves as stressed (whether at work or in general). The majority of screen positives on five of the six questions do not report work related stress.
On the other hand, there are relatively few 'falsenegatives' detected by the filter questions. Most individuals who report not being stressed at work or overall are excluded by the screens, Demands (F1), Control (F2), Support (F3) and Role (F4), but Relations (F5) and Change (F6) perform less well.
Finally, the fact that we found a stronger association between psychosocial risks and self-rated performance than with work absence suggests, in confirmation of analyses reported by other researchers [22] , that using work absence as a measure of the impact or 'cost' of stress may lead to a significant underestimation of the 'true cost' of psychosocial hazards in the workplace.
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